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six  core  components  of  Curriculum  Reform,  Applied  Research,  Exchanges  and  Training, 
Governance, Gender Equity, and Sustainability. This paper describes the project, the activities for 




































natural  disasters  (e.g.,  floods),  conflicts,  administrative  and  political  changes,  fading 
commitments from government and development partners, and  late commitment at the sub‐










their  institutions and  industries. But  to nourish  the momentum of  change begun  through  its 
degree and research programs, higher education must be a catalyst for establishing a Community 
of Practice by stimulating cooperation among academia, business, and government,  including 




















This  paper  describes  the  U.S.‐Pakistan  Center  for  Advanced  Studies  in  Water  (USPCASW) 
approach to building the water research capacity in Pakistan to enable the training of the next 
generation of water Communities of Practice that will help Pakistan achieve the Water SDG. SDG 
6  seeks  to  ensure  access  to  clean water  and  sanitation  for  all5.  The  USPCASW  partnership 






6.2  By  2030,  achieve  access  to  adequate  and  equitable  sanitation  and 
hygiene for all and end open defecation, paying special attention to 
the needs of women and girls and those in vulnerable situations 
6.3  By  2030,  improve water  quality  by  reducing  pollution,  eliminating 
dumping  and  minimizing  release  of  hazardous  chemicals  and 
materials,  halving  the  proportion  of  untreated  wastewater  and 
substantially increasing recycling and safe reuse globally 
6.4  By 2030, substantially increase water‐use efficiency across all sectors 
and  ensure  sustainable  withdrawals  and  supply  of  freshwater  to 
address water scarcity and substantially reduce the number of people 
suffering from water scarcity 
6.5  By 2030,  implement  integrated water  resources management at all 
levels, including through transboundary cooperation as appropriate 




guiding  its activities.  It then  introduces the project components and describes their alignment 
with  the  Water  SDG  targets.  The  subsequent  section  presents  the  multi‐level  assessment 
approach and results. The final section discusses the challenges and successes of the USPCASW 








The  theory of  change driving  the approach  to  capacity building at USPCASW draws on  ideas 












together  key  stakeholders  from  academia,  government,  business,  and  civil  society.  Physical 
capital generating activities  include the construction of a new building to house the Center at 
MUET,  along  with  the  establishment  of  several  labs  and  a  library.  Finally,  financial  capital 
generating activities  include external grant writing, collaborations with the private sector, fee‐







Type of Capital Definition (adapted from Forum for the Future6) 
Human knowledge and skills 
Social trust, relationships, networks, and institutions 
Physical buildings, infrastructure, and technology 
Financial shares, bonds, banknotes available for investing in other capitals 














it  has  highlighted  the  need  to  create  a  tighter  link  between  the  project’s  capacity  building 
activities  and  outputs  and  the  longer‐term  objective  of  the  Center  as  contributing  to water 









aligned with  the Water  SDG.  The  activities  of  USPCASW  are  designed  to  support  achieving 
objectives  in  each  project  component.  But,  there  are  numerous  cross‐cutting  activities  that 
support  multiple  (and  in  some  case  all)  project  components.  The  following  description  of 






and other component actions  to be  implemented,  the UU established a Project Management 
Unit  (PMU)  at MUET.  The designated Chief of Party manages  the PMU providing day‐to‐day 
oversight and guidance to facilitate implementation of the project components in Pakistan. The 
PMU  supports UU  at MUET  to  establish  effective  faculty  and  student  policies  and  to make 
decisions aligning with those policies. The Chief of Party has extensive experience working with 









Engineering  (ENVENG)  have  been  revised  and  two  new  degree  programs,  Integrated Water 
Resources Management  (IWRM) and Water  Supply,  Sanitation,  and Hygiene  Sciences  (WASH 






one of  the  supporting  institutions  (e.g., Colorado  State University, University of Nevada,  Las 
Vegas, City College of New York) to work through the structured development of a course and 





























the  other  components  and  creates  an  environment with  opportunities  to  conduct  research 
having significant impacts on water engineering and management practice, policies, and decision 
making.  Attention  has  been  placed  on  the  need  to  establish  integrating  projects,  termed 
“flagship” projects to provide the opportunity for researchers to have home project to which they 
can contribute, be exposed to research leadership opportunities, and deliver research products 















Flagship Project Description Water SDG Targets 
Pakistan Water Development 
Report 
PWDR will be a compilation of analysis of the 
current state and pathway to achieving Water SDG 
in Pakistan 
All targets addressed  
MUET Clean Water Project The CWP is establishing a Community of Practice to 
design, build, and operate a water supply system to 
deliver potable water to the MUET campus and 
adjacent communities 
6.1, 6.2, 6.3 
Indus River National Water 
Management Model 
This project seeks to create a hydroinformatics 
platform to link a WEAP model of the Indus River 
and data science tools for water management 
operations and policy analysis 































solutions  in the water sector cannot be overstated.  It  is the same  in Pakistan as  in the United 
States –  increasing  the participation of women and other under‐represented groups  in water 
engineering is essential for creating the most effective and sustainable actions. This cross‐cutting 
component  of  USPCASW  is  seeking  50%  participation  of  women  across  all  activities.  This 













(financial  capital),  and  to  generate  revenue  through  training  and  technology  and  venture 
commercialization  activities.  For  example,  USPCASW  provides  training  to  irrigation  district 
personnel and others in areas to support advancement of the Water SDG, such as target 6.4 on 
water  efficiency.  A  business  plan  is  currently  being  created  that will  identify  the  necessary 
external  revenue  needed  and  align  that  revenue  generation with  achieving  the water  SDGs. 









strategy  at  the  institutional  level  to  build  the  capacity  of  ‘dedicated  institutions’  to  support 
sustainable  activities  addressing  SDG  6  targets  in  local  communities,  and  to  catalyze  a  viral 












The USPCASW  project  places  a major  emphasis  on  harnessing  in‐country  universities  in  this 
process, not only as potential catalysts where appropriate, but also as multipliers. We believe 
that  there  is  a  disconnection  and  underutilization  of  local  universities  in  developing  and 





The assessment of the project  is planned for three  levels:  inputs (activities), outputs (capacity 
building of catalyst and Community of Practice), and impact (SDG6 targets). Given the early stages 






Monitoring  of  inputs  includes  quantity  and  quality.  An  annual  workplan  is  constructed  to 
coordinate the inputs and set targets for amount, reach, and quality of activities supporting each 
project component. Several activities were noted in the component descriptions above, and full 















institutions.  There  have  been  more  than  a  dozen  training  workshops,  symposiums,  and 
conferences  on  topics  such  as  grant  writing,  water  management  modeling,  computer 



















project  target)  that  was  complete  by  end  of  each  calendar  year  (with  the  exception  of 
publications, which are tracked based on academic year and thus 2016‐2017 numbers are not 
yet available. The graphic indicates the emphasis of project activities has been curriculum reform. 
The  number  of  new  courses  and  teaching  training workshops  has  led  to  accomplishing  the 
educational targets quite early in the project. The students and alumni is now the emphasis as 
MS  students will begin  to  graduate  in  2017. Also  visible  in  the  indicators on  Figure  2  is  the 
emphasis placed on governance and establishing bodies, policies, and procedures for effective 



































cultural  factors  driving  water  and  sanitation‐related  behaviors,  and  the  factors  influencing 







other countries,  to help  in  refining  their course contents, as well as encouraging pedagogical 








program,  MUET  has  established  a  process  for  the  seed  grant  evaluation  that  includes 






























online  in  years  one  and  two,  there  is  capacity  for  focusing  on  areas  that  have  seen  slower 





being  reexamined  in  areas where  it might  be  possible  to  increase  efficiency  by  breaking  up 

















































































Impact  is difficult  to measure  in  this  type of  capacity building project when  the overarching 












































A  sustainability/business  plan  is  being  created  that must  address  acquisition  of  funds  and 
resources  to  support  the human and physical  infrastructure and programs of USPCASW. But 
equally as important is identifying approaches to inculcate proven practices in faculty, students, 
and administrators  that  lead  to an  institutional and personal attitude  to pursue excellence, a 























provided  a  clear message  for  the  center,  and  in  terms of meeting  the program objective of 
applied research it has given a national level agenda. Although the water SDG provides concrete 
























a  sustainable USPCASW program, and  it  is  fundamentally based on building  the  four capitals 


















































Examples of activities to generate outputs in terms of… Anticipated SDG 










money to invest in other 
capitals 
Governance -Administrative 
workshops and meetings 
-Tacit knowledge 
exchange through close 
working relationships  
-Promote a “culture of 
excellence” (for example, 
by establishing a 
transparent meritocracy for 
faculty retention and 
promotion) 
-Establish policies and 
procedures for good 
governance of USPCAS-W 
(e.g., student and faculty 
handbooks) 
-Construct new building 
to house USPCAS-W at 
MUET 
-Create web-based 
database for monitoring 
and evaluation  
 
-Secure funds for 
operation and 
maintenance of all of the 
Center’s facilities as well 
as ongoing 
implementation of critical 
activities 
Good governance will 
create a more resilient 
Center better able to 
withstand shocks to its 
system, thereby providing 
ongoing support to 
advancing Pakistan’s 
water security in the face 










Program to develop 
courses and improve 
teaching through pairing 
faculty from different 
institutions  
-Establish policies and 
procedures for ongoing 
curriculum assessment and 
improvement 
-Improve classrooms, 
labs, and library 
-Improve course delivery 
through online learning 
management systems  
-Secure funds for ongoing 
improvement of 
curriculum and teaching 
- Secure funds for upkeep 





curriculum will prepare 
students to address 
Pakistan’s water 
challenges as 









-Nationwide Small Grants 
Program  
-Create research networks 
(e.g., Pakistan National 
Water Research Network) 
-Establishment of incentive 
structure to reward faculty 
for research contributing to 
achieving water SDG 
-Improve labs and library 
-MUET Clean Water 
Project  campus as a 
living lab 
 
-Raise funds through 
external research grants 
- Secure funds for upkeep 
and updating of research-
related infrastructure 
Technological, analytical, 
and social innovations 
will help achieve targets 




Program for Pakistani 
Faculty and Students 
-Missions to Pakistan to 
conduct workshops and 
seminars 
-Collaborate and network 
with water researchers and 
professionals from 
different countries 
-Cultural activities (e.g., 
museum visits) and social 
activities (e.g., potlucks) 
for visitors to U.S. as well 
as visitors to Pakistan 
-Establish of Visiting 
Faculty Hostel at MUET 
-Develop distance / online 
education infrastructure 
- Secure funds to continue 
exchange program  
-Raise funds through fee-
based training workshops 
offered nationally 
Holistic professional 
development will prepare 
faculty and students to be 








across project activities  
-Establish Gender Equity 




for both women and men 
-Secure physical space for 
the establishment of 
Women’s Resource 
Center 
-Secure budget to 
operationalize Women’s 
Resource Center and 
support its activities 
Faculty and students will 
be well-positioned to 
support gender 
mainstreaming in their 
places of work and in the 
design and 










sector networks to link 
academia, business, civil 
society, and government 
(e.g., Standing Committee 
on Business-Academia 




assurance policies and 
protocols 
-Establish database of 
potential funders and 
donors  
-Generate funds through 
strategic business plan 
Sustained quality of 
education and research at 
USPCASW will ensure 
ongoing production of 
skilled graduates and 







Faculty and students 
with knowledge, skills, 
and experience to drive 
innovation for 





robust social norms of 
collegiality, transparency, 
and merit-based rewards—




infrastructure for high 
quality education and 
cutting-edge research is 
put to use in achieving 
specific water SDG 
targets. 
Pursuit of Pakistan’s 
water SDG does not 
depend on foreign aid; 
therefore its pursuit will 
continue until all targets 
are achieved. 
 
 
